Yu, V. Y. H., and Rolfe, P. (1976) . Archives of Disease in Childhood, 51, 310. Effect of feeding on ventilation and respiratory mechanics in newborn infants. Measurements of ventilation and respiratory mechanics were made before and after tube feeding in 24 infants. In 12 infants with the respiratory distress syndrome tidal volume tended to fall after feeding; as the respiratory rate increased after feeding, minute ventilation remained unchanged. Hypoventilation is therefore unlikely to be the cause of hypoxaemia after feeding. Compliance, resistance, and the work of breathing showed no changes after feeding. In 12 healthy infants feeding had no effects on pulmonary function. There was a slight rise in compliance and a tendency for work of breathing to fall after feeding. Respiratory rate, tidal volume, and minute ventilation remained unchanged. There was therefore no evidence of adverse effects of feeding on any of the factors measured. It is suggested that hypoxaemia without hypoventilation after feeding in infants with pre-existing respiratory distress syndrome might be attributable to a reduction in functional residual capacity associated with a greater extent of airways closure than before feeding.
The metabolic advantage of immediate and adequate feeding of low birthweight infants has been established (Smailpeice and Davies, 1964) . Whether feeding causes such infants any respiratory embarrassment, however, remains controversial. In most studies of pulmonary function in the newborn infant, no attempt has been made to relate the results to feeding. Barrie (1968) has described increased intraoesophageal swings after tube feeding. Russell and Feather (1970) showed that small bottle feeds had no harmful effect on the respiratory mechanics of healthy term infants. Previous investigations have not included infants with respiratory distress requiring tube feeding, in whom ventilation or respiratory mechanics might be affected more consistently or adversely. Impaired arterial oxygenation has been shown after feeding in such ill newborn infants (Klein, Harrison, and Heese, 1973; Wilkinson and Yu, 1974 
Material and methods
Twelve ill newborn infants suffering from the respiratory distress syndrome, the presumptive cause of which was hyaline membrane disease, and 12 healthy control infants with no respiratory difficulty were studied ( Table I ). The control infants were admitted Cook et al. (1957) in newbom infants. The formula used was: work (in cm/min)= if Kel (Vt)2 +iKr ,r2 f2 (Vt)2, where Kel is compliancee with compliance expressed as ml/cmn H20; Vt is tidal volume in ml; f is breaths/min; Kr is resistance in cm H20/ml per minute.
The nasal adaptor and the oesophageal balloon were positioned 30 minutes before the feed was scheduled. The pneumotachograph was attached and tracings of tidal flow, tidal volume, and oesophageal pressure obtained and scrutinized for technical errors or artefacts. The pneumotachograph was then removed and the infant left undisturbed until immediately before the feed. The pneumotachograph was again attached and further recordings were made (prefeed study). With the nasal adaptor but not the pneumotachograph in situ, the infant was given the tube feed, after which further recordings were made (postfeed study). The interval between the prefeed and postfeed studies ranged from 12-25 minutes (mean 20 minutes). The nursing of the infant and therefore the studies were carried out in the supine position.
Results
Student's 't' test for pairs was used to evaluate the differences between the results of the prefeed and postfeed studies. (Chu et al., 1967, Feather and Russell 1974) and in larger infants (Cook et al., 1957; Swyer, Reiman, and Wright, 1960) . In infants with respiratory distress, the respiratory rate was raised, tidal volume decreased, and minute ventilation increased. Compliance was reduced to one-quarter the normal value. Resistance was essentially unchanged, but the decrease in compliance contributed to a greatly increased work of breathing. These findings were similar to those reported previously (Karlberg et al., 1954; Prod'hom et al., 1965; Chu et al., 1967; Avery and Fletcher, 1974) .
From the time of Keith (1909) , a number of authors have speculated on the effects of the abdominal body wall and the abdominal contents on the mechanics of respiration (Bancroft, 1955; Brody, Connolly, and Wander, 1959) . Studies which contributed to the understanding of the problem were originally related to interests in the rocking method of artificial ventilation in adults (Colville, Shugg, and Ferris, 1956 ) and in newborn infants (Avery and O'Doherty, 1962) . Differences in the mechanics of breathing with different positions in adults have also been attributed to pressure effect from the abdominal viscera (Blair and Hickham, 1955; Attinger, Monroe, and Segal, 1956 ).
In addition to the hazards of inhalation, it has been traditionally held that early feeding of low birthweight infants led to respiratory difficulty from mechanical causes (Corner, 1962) . The present study was undertaken to determine the influence of feeding on ventilatory function and respiratory mechanics.
The effect of bottle feeding on respiratory mechanics of healthy term infants has been studied (Russell and Feather, 1970) . No significant changes were reported with respiratory rate, minute volume, pulmonary compliance, and the work of breathing after feeding. Similar results were obtained in the present study with tube feeding in the control group which consisted of both term and preterm infants. Though the changes were not significant, there was a slight rise in compliance and a tendency for work of breathing to fall after feeding. Feather and Russell (1974) reported an increase in compliance after bottle feeding in healthy low birthweight infants. They suggested that this change might be due to a decrease in pulmonary blood flow. In the same study mean work rate tended to fall after feeding in low birthweight infants of appropriate weight for gestation but to increase in small-for-dates infants. There was no evidence of any harmful effect of feeding on the respiratory mechanics of these infants.
In the group of infants with pre-existing respiratory distress, mean tidal volume tended to fall after feeding. As there was a significant increase in respiratory rate after feeding, minutc ventilation remained essentially unchanged. This finding is consistent with data on arterial carbon dioxide tension (Wilkinson and Yu, 1974) Agostoni, D'Angelo, and Bonanni (1969/70) indicated that the vertical gradient of transpulmonary pressure in the horizontal position is markedly affected by the vertical gradient of abdominal pressure. In a small newborn infant the volume of feed is proportionately large in comparison with the volume of the abdominal contents. The hypothesis is that the reduction in functional residual capacity after feeding is associated with a raised transpulmonary pressure which causes airways closure, either de novo or to a greater extent than before feeding. At the present time, methods for direct measurement closing volume (Anthonisen et al., 1969/70; Mansell, Bryan, and Levison, 1972 ) cannot be applied to the newborn infant. It may be possible in future to make the appropriate measurements to indicate whether such mechanisms as suggested are indeed operating.
We are gratefiul to Professor J. P. M. Tizard for his help in the preparation of this paper. 
